Induction of apoptosis in myeloid progenitors by granulocyte-macrophage colony-stimulating factor.
Spontaneous apoptosis of normal purified bone marrow CD34+ cells induced by granulocyte-macrophage colony-stimulating factor (GM-CSF) via the Fas pathway appears to be mediated by caspase-1 and caspase-8 activity. In seeking an alternative explanation for this observation, the present study examined CD34+ cell growth with different cytokines, cytokine concentrations, caspase inhibitors, cell crowding and different media. Exposure of the normal CD34+ cells to different concentrations of GM-CSF and granulocyte colony-stimulating factor (G-CSF) increased apoptosis at lower concentrations. However, these GM-CSF effects were suppressed by G-CSF. Investigation of the association between apoptosis and crowding and different media showed that: 1) G-CSF and GM-CSF are equally effective as survival factors, and 2) the percentage of apoptotic cells in liquid culture was markedly lower than that found in methylcellulose culture. Finally, immunofluorescence staining showed that Fas was expressed at 10 ng/mL GM-CSF, while Bcl-2 expression was detected at 100 ng/mL. These findings suggest that cytokine concentration, cell culture conditions, cell crowding and cell interactions all are important factors in GM-CSF-induced apoptosis.